SUMMARY In literature several techniques are described for the measurement of gastric emptying. One of these is the double sampling technique of George which has the advantage that it enables multiple measurements of total gastric volume in one experiment. In order to estimate net gastric emptying, however, it is important to differentiate between the test meal volume present in the stomach and gastric secretion.
SUMMARY In literature several techniques are described for the measurement of gastric emptying. One of these is the double sampling technique of George which has the advantage that it enables multiple measurements of total gastric volume in one experiment. In order to estimate net gastric emptying, however, it is important to differentiate between the test meal volume present in the stomach and gastric secretion.
In the present study George's technique was extended with a calculation procedure to estimate gastric secretion and net test meal outflow. An in vitro experiment was carried out which showed an accuracy of 5-10% for this method. An in vivo comparison was made with Hunt's chloride technique, which is used for estimating gastric secretion. Sixteen subjects participated in a 60 minute test with water as a test meal. Regression analysis showed a high degree of correlation (R2=0-99) between Hunt's method and the proposed method. The data obtained indicate that the proposed method gives a reliable estimation of net gastric emptying and is simple to do as no further measurements have to be carried out other than those needed for George ' A disadvantage of George's method is that it only gives the possibility of measuring the total volume of gastric contents, which in fact consist of gastric secretion, swallowed saliva, and consumed meal. In most experiments, however, it is interesting to differentiate between the volumes of a test meal in the stomach and of gastric juice secreted over a certain period. Hunt .) The theory runs as follows: let the volume of gastric contents at determination number n before adding dye be VSnb (ml) and the dye concentration in the stomach at that moment Cfnb (mg/ml). After adding a volume V'n (ml) of dye with concentration C'n (mg/ml), the volume of the gastric contents (VSna) will be V,nb±+V',, and the dye concentration in the stomach at that moment Cs,,,. The absolute amount of dye present in the stomach after adding dye is equal to the amount of dye present before adding dye plus the amount of dye added. This results in the equations given by George' (addendum eq 1 and eq 2). If a test is done it will start by giving a test meal with a certain dye concentration, thus in the first determination of a series the volume of dye added (V',) will be the volume of the test meal given (V'1) and C'1 its dye concentration, while Csbh=0. In all following determinations V'n is the volume and C'1, the concentration of the dye solution added to the gastric contents during the determination. Using the same data as obtained for the first determination of the volume of gastric contents according to George's method, calculation of the amount of test meal left in the stomach at the n-th determination can be done as follows: after the addition of dye solution in the first determination of the volume of gastric contents, the amount of dye in milligrams in the stomach (Ala) equals the concentration of dye in the stomach after adding dye multiplied by the volume of the gastric contents at that time (addendum eg 3). A1,, is equal to the amount added to the test meal and is thus representative for the volume of the test meal (V',).
In the second determination the amount of dye in the stomach before adding dye solution is A2b milligrams (addendum eq 4). The ratio of A2h over Al,a represents the fraction of Ala still present in the stomach at the second determination. As 
Results
The results of the in vitro experiment are presented in Table 2 . These data show that in an in vitro experiment (a) it is possible to measure the volume of a liquid test meal and total gastric contents within an accuracy of 10%, which is in accordance with George,' and (b) adding a second marker and calculating test meal volume from its dilution gives no greater accuracy than calculating test meal volume from one marker only. The results of the in vivo experiment concerning emptying rate of whole stomach contents, net test meal outflow and gastric secretion are presented in Table 1 .
Discussion
Regression analysis (Figure) of the data of the in vivo experiment shows a high degree of linearity between the proposed method and Hunt's method,6 but when paired t test was done a significant difference was found for every value of the curve. A possible explanation might be an overestimation of the test meal volumes by Hunt's method. This is suggested by the very first samples taken in the test (see Table 1 ).
The average body weight of the subjects was 75 kg, so an average test meal volume of 600 ml was given (8 ml/kg body weight) at the onset of the test. With Hunt's method a starting volume of 663 ml is found, an overestimation of 10%.
We conclude that the results of the proposed method are comparable with those of Hunt's method and may give an even better estimate of the volume of a liquid test meal present at any time in the stomach. Moreover, the proposed method is simple to do as a second marker is not necessary and no further assumptions and measurements are needed other than those for George's method. 5 12 This work has partially been sponsored by Wander Ltd, Berne (eq 8) A(n-l)a A(n-2)a Ala Calculation of test meal volume out of NaCI dilution:
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